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[ Abstract] Objective To evaluate the clinical efficacy of hemiepiphysiodesis by eight-plate for proximal
tibial valgus after congenital pseudarthrosis of the tibia (CPT) healing in children. Methods From September
2012 to May 2018, clinical data were retrospectively reviewed for 18 children (18 lower extremities) with proxi-

mal tibial valgus deformity after healing of CPT undergoing hemiepiphysiodesis by eight-plate. All cases had pri-




mary healing of CPT. By measuring the full-length radiographies of both lower extremities and tibiofibular films
pre-operation , implants removal and the last follow-up ,femoral tibial angle ( mechanical tibiofemoral angle , mT-
FA) ,distal femoral lateral angle (anatomic lateral distal femoral angle,alLDFA) and proximal tibial medial an-
gle (anatomical medial proximal tibial angle,aMPTA ) were statistically analyzed for evaluating the correction
outcomes and rebound phenomenon. Retention time of internal fixation was also recorded and rate of deformity
correction (°/month) calculated. Results There were 9 boys and 9 girls. The involved side was left (n =10)
and right (n =8). The average operative age was (4.2 +1.4) years,the total average follow-up time (73.4 +
18.5) months and the average follow-up time after internal fixation removal (46.0 +16.8) months. All cases
had satisfactory outcomes with an average correction rate of 1.26°/month. There were fat liquefaction of incision
(n=1) and screw loosening (n =1). No infection, breakage of internal fixation,internal fixation failure or epi-
physeal injury occurred. Preoperative mTFA , aLDFA and aMPTA was (14.8 £3.6)°,(85.7 £2.7)° and
(100.8 +£3.1)° respectively. During internal fixation removal,the above measurements were (3.7 £3.2)°,
(83.5+2.9)°and (85.3 +£3.5)°. While in the last follow-up, mTFA was (5.5 +3.6)°,al.DFA (82.0 %
1.8)°and aMPTA (88.7 +1.6)°. The differences in mTFA ,alLDFA and aMPTA were significant at three time-
points (P <0.05). The inter-group comparison indicated that difference in mTFA was statistically significant
during internal fixation removal and pre-operation (P <0.01). However no statistically significance existed in
mTFA during internal fixation removal and at the last follow-up (P >0.05). Significant difference existed in
alL.DFA changes during internal fixation removal and pre-operation (P <0.01). However, no significant differ-
ence existed in aLDFA changes during internal fixation removal and at the last follow-up (P >0.05). Signifi-
cant difference existed in aMPTA during internal fixation removal , pre-operation and at the final follow-up (P <
0.01).aMPTA normalized after implant removal , but rose at the last follow-up. Four cases (22.2% ) showed
rebound phenomenon.  Conclusion Hemiepiphysiodesis by eight-plate for proximal tibial valgus after initial u-
nion of CPT tibia in children offers the advantages of fast correction rate, minimal injury and satisfactory correc-
tion outcomes. However, there is a possibility of deformity rebound.

[ Key words] Tibia; Pseudarthrosis; Orthopedic Procedures; Treatment Outcome; Child

Fund program: Clinical Medical Technology Innovation & Guidance Project of Hunan Province
(2020SK50518) ;Innovative R & D project of Hunan Development & Reform Commission ( XFGTZ-2019 -
875) ; National Key Clinical Specialty Construction Project-Pediatric Surgery of Hunan Children’s Hospital
(XWYF[2022]No.2)

DOI:10. 3760/ cma. j. cn101785-202204026-008

I B A S AL S T AR
R RSN AEIR , tn] K AR AR S RS A BTy
FARIE 0 KBRS R W S BOI |
ABFH SR LR RCR LS . h E
JRE PR AT e MR A EE T AR, IR TR T &
AR E B AR AR S T
—REAE RIS L, A BE A A2 — P
GFRRERE . AT BB 20 A7 00 r L S e Bk
FI 2012 479 H 22018 4F 5 F R 8 “FHIM- Fr ikl
T AT I e R AR BSRY F AR I Bk i 1
RULIRBERE, S HAR T MR .

BARERHE

— TR
M A BE 9 1 2R B8 B s AR A RS R A R 4

(' picture archiving and communication system,PACS) ,
R E 2012 4E 9 H %2018 45 H R 8 FHAR
o E B ARG R SRR B BT A G R
B AR LI IR MR 2 TR, M AARIE: D
R R R B R BAR OGS, QFE U5 ]
I o S i R NI o T B NI
BB PR T A (o) i 30 i A 1 B ) A, IO
L PR ER ST R, OFEBRRK
WAG G IR TSN . @R 8 FACEE
WRBHH ARG T, B oA 8] € 5 BE 7 I [E] =24 4~ H
HEBRARUE : D5 A B hy b Bedfe KBS B BT .
QI Ho A 55 0 115 B 30 o 8 AT AR R ARk
PR | S 1 B i A . )R T A o [
PR T B #R B AR o @1 R 55k} Bl 52 14 2 Bk
AEREE . AT E WA ILEE RSB R 2
i (HCHLL-2021-126) , (&L g4 A 3425 2 Al



ZTFARTTE AL

B 2 £l 8 IR (DB HE FE R SN R A D)
AR w)) e OIS B 3 s A0 B BEL A AR o AR
TE PACS FR 40 b I 2l A /K 1 2R B B il bl 6 12
TSCTEHE 8 T HIHRAYAUA%

FARBAEAETE (AT 4T, R C B B}
G AV N, A 1.5 mm 3¢ (AR (PG BT AL 4 ~
5 emi&) F R 3 v PN DU 4R A B AR 2R LT A
SR ENLEAL TR B AR v e R
HHt & ES . W R R ST 3 ~4 cm ]
ML BRI B R A, B 8 PN s (L AL 5F
o EALYE AT, BCE T N B RS, AT T E
L, 7E 8 FANARAE T v SR E T FL O 43 A A —H
1.5 mm 3EREE . BT E AL E IR AL I | S
AR N ANy [ i VO K AR s T VA
B g, 208 KT e FOEH B AL, I T
I BRETFLIN SE IR AT, 7 A 3.5 mma 4. 5 mm FZ J5iH
WRET 2 M, FRUGE L i AR A AR ET 0 B, B R )
AL AR T 1 3 g v e, MRET A BE A A E
B FE AT B Y 50% |, B 5 WA BT AR 45 4
WtR StE AR IEN . 8850010,

ARIGH 1 REh B ILT Hb, 647 O D
Pro ZJEHE3 NHEA IR X & WA IR E T dwsh
B IE N 0L TENE B v O £ (anatomical medial
proximal tibial angle,aMPTA ) &k & 1E & I5F, BUCHS P9 [
Eo WRHEPFEEA 1 IR XL

= P IEbR

i ] AT B B 1192 0 ) B8 R, i ¢ AR L AR
W E TR AR TR T A [ E I ] B T
IS — Rt Geit A ol g IRET AR B N
FE KR PN [ SR AR 5 55 0 AE o

A ) T A I P [ B B A YR B 7 P LT
R X o K RHEE X &R, e R R R A
( mechanical tibiofemoral angle, mTFA ) | & & 1t %t 4
il ( anatomic lateral distal femoral angle, al.LDFA ) |
28 35 v PN £ ( anatomical medial proximal tibial
angle, aMPTA ) , PF Al B 1F RCR . 1158 B 1F 3%
(°/H) o PIRUBET I aMPTA B H P [ 5 i 35 0
5° R T S A AR A , A A TG B

M Geiterab B

SR HISPSS 20. 0 #4748 700 Hr o IR IEZS )
ARV & 5 %R, H Levene 307
2E5%ME. TEJy 2255 MR ERA b, Xh A [A] 4 8500 LR

PR 7 2290 M0 X T T AR B [ I R
R BT s A OG0 6 7 J3E 79 L [ 4 7 B AR T ¢
%o P<0.05 254 G408 o

# R

L 18 1 (18 M T ) s ILAN ARG, Horh BB 4 4%
O B, PARMIAFERE (4.2 £1.4) %, 720l 10 1], 40 8
B, BILBAT e R b7, SRV [R] (73.4 £18.5)
A I E U 5 BTN TE] (46. 0 £16.8) 4 6

KA mTFA 2}5(14.8 £3.6)° aLDFA }(85.7 +
2.7)°.aMPTA /(100.8 +3.1)°, & JLIE & i v oh
B SARw B8R, (13.2 5. 1) D JFHBUE N
JE I mTFA (aMPTA BRI E %, B [E 5E I
mTFA }(3.7 £3.2)° . alLDFA 5 (83.5 +2.9)°,
aMPTA #(85.3 +3.5)°, FHHFIEHZF 1.26°/ H .
1 BIAR G KA VI AR AL, 22 — 30135 B4 & 4b 3
JERG . IO Y I E LS R ET AL
B, R TR Bl 1 3 R rp JC— R L [
SE BT N [ 7 2R A% i AR 5 85 O RRE R . R
KB BT mTFA (5.5 £3.6)° .aLDFA 24(82.0 +
1.8)°.aMPTA #4(88.7 £1.6)°,

TR AT B [ E IR YKBE U5 I mTFA
alLDFA aMPTA {2 ¥ H G it¥8 X (P <0.01,
) AR A, BN [ E B F T AR AT mTFA
) ZERA G F R L (1=9.780,P <0.01) , N [
JE I AR BE VT mTFA (22 7 T4t 7 3 X (1 =
1.622,P >0.05) ; BL N E E B aLDFA AR | EL %L,
ZRAGI R L (1 =2.408,P <0.01) , UM [ &
B aLDFA 12K ¥k Bl Ui B b 45, 25 5% 6 46 it 2
B X (1=1.773,P >0.05) ; P [f] & I AR i AR

R SRR A G NEE T wm s ML T ARG
TBC A [ 5 B AR U7 mTFA aLDFA F1 aMPTA
HE (0,0 xs)
Table I  Comparison of mTFA ,aLDFA and aMPTA angles
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at the last follow-up in children with tibial valgus
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Fig.1 A typical case (No.7) of 2-year-old boy diagnosed as proximal tibial valgus,left congenital pseudarthrosis

of the tibia ( postoperation ) , neurofibromatosis type-1
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